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DETAILED ACTION 

1. The Amendment filed on 1/15/2008 has been entered. Claims 1-33 are still 
pending in this Office action. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-6, 8-13, 15-22 and 26-33 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 5-6, 8-13 and 26-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overOkada et al. U.S. Patent Application Publication No. US 
2002/0003773 A1 (previously cited) in view of Yoshida U.S. Patent 7,254,179 B2. 

Regarding claim 1, in paragraph [0090], referring to FIG. 12, Okada et al. 
discloses an OFDM transmitter 1 comprises a first channel encoder 2-1, a second 
channel encoder 2-2, a third channel encoder 2-3, a synchronism control section 3, a 
first frequency converter 4-1 , a second frequency converter 4-2, a third frequency 
converter 4-3, a multiplexer 5, an IFFT operating circuit 6, an guard interval adder 7, an 
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orthogonal modulator 8, a frequency converter 9 and an antenna 10. In paragraph 
[0098], the frequency converter 4-1 further comprises a phase shifter 1 1, a phase angle 
generator 12 and an accumulator 13. The phase shifter 1 1 provides subcarrier 
dependent phase shifts to orthogonal modulator as shown FIG. 12. 

Okada et al. does not disclose subcarrier dependent phase shifts selected to 
convert a wireless channel as set forth in the application claim. 

Yoshida discusses in column 1 lines 25-40, in wideband wireless 
communications, frequency-selective, or multipath fading is a particular problem as it 
degrades channel quality. Multicarrier modulation is an effective technique to combat 
multipath fading. In this modulation scheme, the transmission bandwidth is divided 
into a plurality of carriers (called subcarriers) to utilize the frequency diversity in 
a frequency-selective fading environmental thereby enable high-quality wireless 
transmission. 

Because Okada et al. teachings are directed to utilization OFDM subcarriers to 
be used for digital broadcasting, therefore, one of ordinary skill in the art at the time the 
invention was made would have recognized that Okada et al. teachings converts 
channel multipath fading into a frequency-selective fading environment. 

Regarding claim 5, in paragraphs [0098] - [0099], Okada et al. further discloses 
that the quantity of frequency shift represents the difference between the center 
frequency of the RF frequency band of each information channel and the center 
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frequency of the RF frequency band of the multiplexed signal for connected 
transmission. 

Regarding claim 6, for frequency selective case, because the channel bandwidth 
must be greater than coherence bandwidth (by definition), in view of that, the amount of 
phase shift is based on an approximate coherence bandwidth associated to the OFDM 
transmitter 1 . 

Regarding claim 8, claim is rejected on the same ground as for claim 1 because 
of similar scope. Furthermore, referring to FIG. 12, OFDM transmitter 1 includes 
frequency converters 4-1 4-2 4-3, wherein each includes a phase shifter as disclosed in 
paragraph [0098]. 

Regarding claim 9, OFDM transmitter 1 further includes an IFFT operating circuit 

6. 

Regarding claim 10, claim is rejected on the same ground as for claim 8 and 
further in view of claim 9 because of similar scope. 

Regarding claim 11, in paragraph [0100], see FIG. 13, the phase angle generator 
12 generates a phase angle by using equation (1) that shows the linear relationship 
between the phase shift and the frequency of the channel. 
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Regarding claim 12, referring to paragraph [0102] - [0103], see FIG. 13, Okada 
et al. teaches the phase angle is further inputted to an accumulator 13, which could add 
a phase shift that is nonlinearly related to the frequency of the channel. 

Regarding claim 13, claim is rejected on the same ground as for claim 6 because 
of similar scope. 

Regarding claims 26, claim is rejected on the same ground as for claim 1 
because of similar scope. 

Regarding claim 27, FIG. 12 further discloses frequency converter 9 between 
guard interval adder 7 and antenna 10. 

Regarding claim 28, FIG. 12 further discloses guard interval adder 7. 

Regarding claim 29, claim is rejected on the same ground as for claim 1 because 
of similar scope. 

Okada et al. does not disclose a computer readable storage medium having 
instructions as set forth in the application claim. 

Nevertheless, one of ordinary skill in the art at the time the invention was made 
would have been motivated to implement a computer readable storage medium having 
instructions to carry the steps for the simulation and testing purposes. 
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Regarding claim 30, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Regarding claim 31, claim is rejected on the same ground as for claim 12 
because of similar scope. 

Regarding claim 32, claim is rejected on the same ground as for claim 1 because 
of similar scope. 

Regarding claim 33, claim is rejected on the same ground as for claim 6 because 
of similar scope. 

4. Claims 15-20 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Menon et al. U.S. Patent 6,940,917 B2. 

Regarding claim 15, in column 12 lines 35-67, Menon et al. teaches in FIG. 3 a 
transmitter unit 300 including a channel IlllllffP!! 314 then interleaves the coded bits 
based on one or more interleaving schemes to provide time, spatial, and/or frequency 
diversity. A symbol mapping element 316 then maps the interleaved data in accordance 
with one or more modulation schemes (e.g., QPSK, M-PSK, M-QAM, and so on) to 
provide modulation symbols. Further in FIG. 4, block 340a separates the input dat 
stream into N spatial stream. 
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Menon et al. does not show the channel interleaver separating the input data 
stream as set forth in the application claim. 

However, as recited above, because a channel 131 314 then interleaves 

the coded bits based on one or more interleaving schemes to provide time, spatial, 
and/or frequency diversity, one of ordinary skill in the art at the time the invention was 
made would recognize that the combination of channel interleaver 314, symbol mapping 
316 and signal scaling 340 (shown in FIG. 3) perform equivalent function of the claimed 
interleaver. 

Referring to FIG. 4, in column 13 lines 35-60, transmitter unit 300 further includes 
beam-steering unit 450 performing beam-steering for an associated subband and also 
receives the normalized steering vector e(k) for that subband. Further taught in column 
6 lines 5-15, Menon et al. discloses the beam-steering technique generates one 
transmit vector x(k) for each subband, with the elements of x(k) having the same 
magnitude but possibly different phases. 

Menon et al., in column 1 lines 35-50, discusses the spatial subchannel(s) of a 
wideband MIMO/MISO system may encounter different channel conditions due to 
various factors such as fading and multipath. Each spatial subchannel may experience 
frequency selective fading, which is characterized by different channel gains at different 
frequencies of the overall system bandwidth. Because Menon et al. teachings are 
directed to utilization spatial OFDM subchannels, therefore, one of ordinary skill in the 
art at the time the invention was made would have recognized that Menon et al. 
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teachings converts channel multipath fading into a frequency-selective fading 
environment. 

Regarding claims 16-17, referring to FIG. 4, the transmitter includes antennas 
224a ... 224t, in which each path further includes an IFFT. 

Regarding claim 18, referring to FIG. 4, the number of antennas corresponds to 
the number of spatial stream. 

Regarding claim 19, FIG. 4 discloses beam-steering units 450a ... 450f and 
combiners (antenna) 460a . . . 460t. In light of that, the number of substreams and the 
number of antennas might not be the same. 

Regarding claim 20, Menon et al. teachings apply to MIMO-OFDM system; see 
column 2 lines 60-67. 

Regarding claim 25, the claimed subject matter has been addressed in claim 15 
rejection. 



Allowable Subject Matter 
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6. Claims 2-4, 7, 14 and 21-24 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KHANH C. TRAN whose telephone number is (571)272- 
3007. The examiner can normally be reached on Monday - Friday from 08:00 AM - 
05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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